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THE EFFECTIVENESS OF SALINE NASAL SPRAY THERAPY ON CHANGES IN 
NASAL MUCOCILIARY TRANSPORT TIME IN PATIENT WITH ALLERGIC 
RHINITIS 
 
I Komang A Subagiarta1), Wiyono Hadi2), Endang Isbandiati3) 
 
ABSTRACT 
Introduction: Treatment for allergic rhinitis as a disease that can impact on the quality of 
life, work productivity, school performance, and disturbances in the physiological function of 
the nose with recurring symptoms need more effective treatment. Nasal wash solution with 
isotonic saline in nasal spray method (Saline Nasal Spray) is known to reduce the symptoms 
of allergic rhinitis by clearing secretions, reduces edema, and remove harmful ingredients that 
go along with breathing air. The purpose of this study ledge used for the effectiveness of 
Saline Nasal Spray to changes in nasal mucociliary transport time patients with allergic 
rhinitis.  
Methods: Experimental research of pre-post test with control group design. Mucociliary 
transport time was measured using the saccharine test 20 samples in the group treated with 
saline nasal spray treatment and 20 samples in the control group without saline nasal spray.  
Result: Based on the analysis, Mann-Whitney for the treatment group and the control group 
obtained significant results p = 0.000 (p <0.05), which indicates that there are significant 
differences in nasal mucociliary transport time after treatment for seven days. The use of 
saline nasal spray as adjunctive therapy in the treatment of allergic rhinitis were able to 
improve nasal mucociliary clearance time is faster than just treatment with standard therapy. 
Mean of mucociliary transport time before treatment in the treatment group was 10.57 (SD ± 
4,69) minutes and 9.05 (SD ± 4,36) minutes in the control group. Mean of mucociliary 
transport time after seven days of therapy in the treatment group was 6.22 (SD ± 3,53) 
minutes and the control group was 6.42 (SD ±3,94) minutes. The mean improvement of 
mucociliary transport time obtained in the treatment group was 4.53 (SD ± 1,51) minutes and 
the control group was 3.00 (SD ± 1,54) minute.  
Conslusion: Adjunctive therapy with saline nasal spray in patients with allergic rhinitis has a 
better effect on the measurement of mucociliary transport time than without the use of saline 
nasal spray. 
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INTRODUCTION 
 
Allergic rhinitis is a global health 
problem with a prevalence of 5-50% of 
the population in the world with an 
estimated number of more than 400 
million people suffering from it. This 
number continues to increase and can 
have an impact on the quality of life of 
sufferers, decreased work productivity 
and school performance, and can disrupt 
social activities. (1)  
 The prevalence of allergic rhinitis 
in North America reaches 10-20%, 
around 10-15% in Europe, 20% in 
Thailand and 10% in Japan. The 
prevalence of allergic rhinitis in 
Indonesia reaches 1.5-12.4% and tends 
to increase every year.(1,2) 
 The nose functions physiologically 
as a filter and first-line defense of the 
respiratory system. This function is 
useful for cleaning the air of inspiration 
from dust, bacteria, and viruses carried 
out by cilia and mucus palms. 
Respiratory tract epithelial cilia, mucus-
producing glands, and mucus palates 
form an important system of defense 
mechanisms in the respiratory system 
known as the mucociliary system. The 
mucociliary system is the first barrier to 
the body's defense system between 
epithelium with viruses, bacteria or other 
foreign objects.(4,5) 
 The success of the mucociliary 
system as a local defense mechanism in 
the nose and paranasal sinus depends on 
mucociliary transport known as 
mucociliary clearance. Good mucociliary 
clearance can prevent infection in the 
nose and paranasal sinuses. The 
mucociliary clearance is determined by 
the state of cilia, mucus palate and the 
interaction between the two. The 
mucociliary cleaning power can be 
reduced due to changes in mucus palate 
composition, ciliary activity, increased 
infectious cells, changes in nasal cell 
histopathology, cell barriers to anatomic 
secretion or obstruction.(7) 
 To find out the mucociliary system 
is running normally, several methods can 
be used to assess the mucociliary 
transport time. Saccharine is a test 
screening of mucociliary transport 
functions that are often used in clinics. 
The Saccharine test includes tests that 
are inexpensive, non-invasive, and 
simple to do. This test is done by using 
akh1 mm (5 mg) saccharin granule 
which is inserted into the nasal cavity 
under the inferior turbinate medial 
portion as far as 1 cm from the anterior 
inferior convex border or 1.5 cm from 
the edge of the anterior nares. The 
measured time is the time after saccharin 
is placed until the patient feels sweet.(8,9) 
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Everything that causes 
inflammation and mucosal edema also 
has a negative effect on the mucociliary 
transport system including irritation, 
allergies, and acute respiratory tract 
infections. Acute respiratory tract 
infections alter the mucus composition, 
reduce ciliary motility, and result in 
mucous edema. Allergies increase the 
level of transudate in the mucous nose. 
As a result, the depth of the periciliary 
layer increases and dampens the cilia so 
that the top of the cilia cannot touch the 
gel layer. Edema in allergic rhinitis also 
clogs the sinus ostium associated with 
poor ventilation and mucostasis. (10,11) In 
patients with allergic rhinitis, mediators 
and cytokines are released such as 
histamine, leukotrienes, prostaglandins, 
Platelet Activating Factor (PAF) and 
inflammatory cell accumulation, causing 
the nasal mucosa to experience chronic 
edema and inflammation, which will 
cause rhinorrea and obstruction of 
rice.(15) In this situation, ciliary 
movement and the quality of secretions 
are disrupted resulting in a buildup of 
secretions that cause impaired nasal 
mucociliary transport.(10,11,15) 
The most effective treatment of 
allergic rhinitis is by eliminating 
suspected causative factors (avoidance). 
Medical treatment with antihistamines 
and decongestants is not completely 
perfect and antihistamines are very 
effective when used 1 to 2 hours before 
exposure to allergens. Other choices of 
medical therapy that can overcome 
allergy symptoms are steroids. Because 
long-term use of oral steroids has 
detrimental effects such as osteoporosis, 
disruption of the pituitary adrenal 
hypothalamic axis that interferes with 
development so that safer treatment is 
needed, namely intranasal steroid use. 
(12,13) safe for use in reducing symptoms 
of allergic rhinitis and also helps to clean 
mucus from the nose. (12,13,16) 
Nasal irrigation therapy has been 
used to treat sinus diseases including 
rhinosinusitis and allergic rhinitis. This 
method of research on nasal washing is 
very meaningful to improve the 
symptoms of allergic rhinitis so that the 
level of quality of life of patients 
becomes better and is expected to reduce 
the use of drugs for RA. In children also 
shows the same results as adults, both in 
patients with allergic rhinitis and in 
chronic rhinosinusitis.(14) The use of this 
therapy can cause a little discomfort, but 
it is safe to use and there have been no 
reports of serious side effects in its use 
(14,16).  
In the study of Supri Suryadi 
(2012) reported a change in the time of 
mucociliary transport between the 
treatment group and the control group 
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with a significant difference (p <0.05). 
The nasal mucociliary transport time in 
chronic sinusitis patients shortened on 
the 7th day after gurah treatment. IES 
study research (2011) states that after a t-
independent test was obtained p-value 
<0.05, which means there were 
statistically significant differences from 
the mean mucociliary nasal transport 
time in patients with chronic 
rhinosinusitis who were washed with 
0.9% NaCl compared with those washed 
with 3% NaCl. The time of mucociliary 
transport that received adjuvant 
hypertonic NaCl liquid nasal washing 
therapy was 3% faster than those 
receiving 0.9% isotonic liquid NaCl. 
Research by Ade Rahmy, et al. (2011) 
reported that administration of sterile 
seawater nasal wash solution as an 
additional therapy would improve nasal 
patency and the quality of life of patients 
with chronic rhinitis compared to only 
standard therapy.  
To date, there has been no report of 
consistent research results on the priority 
of choice of nasal irrigation therapy, 
especially in Indonesia, which is used in 
allergic rhinitis patients. Therefore, 
studies relating to the effectiveness of the 
results of nasal irrigation therapy using 
saline nasal spray as an adjunct to 
standard allergic rhinitis therapy need to 
be done. This study was conducted using 
the mucociliary clearance measurement 
method using the Saccharine test as an 
assessment of the effectiveness of nasal 
irrigation therapy with saline nasal spray 
as an adjunct therapy in standard therapy 
for patients with allergic rhinitis. Based 
on the explanation above and referring to 
the increase in the incidence of allergic 
rhinitis every year which has an impact 
on reducing the quality of life for 
sufferers, the authors want to prove the 
effectiveness of nasal irrigation therapy 
with saline nasal spray on mucociliary 
clearance in allergic rhinitis patients. 
 Based on the description above, 
this study aims to study the effectiveness 
of nasal irrigation therapy with saline 
nasal spray on mucociliary clearance 
time in allergic rhinitis patients..  
 
METHODS  
 
Based on the objectives, this study 
used an experimental pre-post test design 
with a control group. 
The target population is all allergic 
rhinitis patients. The population is all 
allergic rhinitis patients who meet the 
inclusion criteria and do not contain 
exclusion criteria come to the THT PHC 
Hospital Surabaya in July - September 
2016. 
The inclusion criteria of this study 
are willing to be the subject of research, 
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over 13 years of age and cooperative, not 
having acute or chronic respiratory tract 
infections for the past 2 weeks, new 
patients with a diagnosis of allergic 
rhinitis. Do not work or live around the 
wood and leather industry. Proven dust 
and wood industry exposure can cause a 
significant reduction in TMS time. 
Exclusion criteria are impaired nasal 
cavity structure which can interfere with 
mucociliary transport activities such as 
septal deviation, polyps, and bullous 
concha — suffered from a sinonasal 
tumor, suffering from a taste disorder. 
History of nasal surgery and paranasal 
sinuses in the last three months, using 
immunosuppressant or corticosteroid 
drugs. 
 The sampling technique in the 
Treatment and Control Groups was 
carried out by the Non Probability 
Sampling Method using consecutive 
sampling. The selection of the treatment 
group and the control group in the 
sample was done randomly with the 
technique drawn. Subjects will receive 
treatment A (Control Group), namely 
standard therapy in the form of 
Antihistamines and Decongestants 
(Ryvel plus) 2 times a day for 7 days or 
treatment B (Treatment Group) namely 
standard therapy plus nasal wash 
solution nasal spray 3 times a day for 7 
days , according to the number of 
envelopes that have been drawn in a 
draw. 
 
RESULT 
 
Distribution of respondents by sex, 
the prevalence of allergic rhinitis patients 
in PHC Surabaya Hospital for the period 
July-September 2016 was obtained a lot 
in men compared to women with the 
highest percentage of 62.5%. 
 
Table 1. Distribution of Respondents by Gender 
Characteristics 
Allergic rhinitis 
Frequency (n) Percentage (%) 
Gender   
Male 
Female 
25 
15 
62,5 
37,5 
Total 40 100 
 
Based on Table 2, the age group is 
grouped into 6 (six) age groups with a 
minimum age of 13 years, a maximum 
age of 65 years. The average age of 
patients with the highest percentage at 
the age of 13-25 years. The most 
frequently diagnosed age (mode) of 
allergic rhinitis in PHC Hospital 
Surabaya is 24 years. 
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Table 2. Distribution of Age-Based Respondents 
Based on Table 3, paired t-test 
analysis, mean mucociliary nasal 
transport after treatment (6.22 minutes) 
decreased significantly compared to the 
time measurement before therapy (10.57 
minutes) with a significant value of 
0,000 (p <0, 05). Hypothesis testing in 
the control group with paired t-test. 
Based on the paired t-test analysis, the 
mean mucociliary nasal transport time 
after treatment without saline nasal spray 
(6.42 minutes) experienced a significant 
decrease compared to the time 
measurement before therapy (9.05 
minutes) with a significant value of 
0.000 (p <0.05 ). 
 
Table 3. The mean mucociliary transport time 
(TMS) before and after treatment in the 
Treatment and Control Groups. 
Group 
Transport Mucocilary 
(minute ± SD) Difference 
Before After 
Treatment 
(n=20) 
Control 
(n=20) 
10,57 ± 
4,69 
9,05 ± 
4,36 
6,22 ± 
3,53 
6,42 ± 
3,94 
4,53 ± 1,51 
3,00 ± 1,54 
 
Based on Table 4, Based on the 
results of Mann-Whitney analysis for the 
treatment group and the control group 
obtained significant results p = 0,000 (p 
<0.05) which showed that there were 
significant differences in the time of 
nasal mucociliary transport after seven 
days of therapy. 
 
Table 4. Average Difference in Mucociliary 
Transport Time and Mann-Whitney Test results 
Variable 
Group 
P Value 
Treatment Control 
Average 
Difference 
Time 
Transport 
Mucosiliar 
(minute ± SD) 
4,53 ± 1,51 3,00 ± 1,54 0,000b 
b: Results Mann-Whitney test 
 
DISCUSSION 
 
 This research was conducted at the 
Clinic PHC Hospital. Based on the data 
it is known that in the period July - 
September 2016 there were 42 new 
allergic rhinitis patients with age criteria 
13-64 years and had complaints criteria 
such as rhinorrhea, sneezing and nasal 
obstruction. Patients with allergic rhinitis 
in PHC Hospital Surabaya were 
dominated by male patients, 25 patients 
(62.5%) and 15 patients (37.5%). 
Distribution of allergic rhinitis patients 
according to age found the highest 
Characteristic 
Allergic rhinitis 
Frequency (n) Percentage (%) 
Age   
13-25 
26-35 
36-45 
46-55 
56-65 
>65 
16 
9 
4 
5 
5 
1 
40 
22,5 
10 
12,5 
12,5 
2,5 
Total 40 100 
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number was in the age group 13-25 years 
with a total of 16 cases (40%) of a total 
of 40 cases. The age of most patients 
with allergic rhinitis is 24 years of age, 
thus indicating a high prevalence of 
allergic rhinitis dominated by school age 
and productive. This result is in line with 
some of the theories put forward. 
Allergic rhinitis is found to be the most 
onset in children, with many underlying 
factors such as children who are at risk 
of allergic rhinitis are children with a 
family history of allergic disease or are 
genetically inherited and begin to be 
vulnerable or sensitive to allergen 
exposure when entering productive age.  
The results of the calculation of 
mucociliary transport time in the study 
sample, in the treatment group the 
average mucociliary transport time 
before treatment was 10.57 minutes 
while in the control group 9.05 minutes. 
The average time for rhinitis patients 
who come to the Clinic PHC hospital is 
10.21 minutes and categorized the 
mucociliary transport time is still within 
the normal range (<20 minutes). 
Furthermore, the mean mucociliary 
transport time after seven days of 
treatment in the treatment group was 
6.22 minutes while in the control group 
it was 6.42 minutes. On the results that 
have been obtained in each group who 
have received therapy improved after 
seven days of therapy. 
Based on the data that has been 
analyzed using the Mann-Whitney test it 
is known to produce a p-value of 0,000. 
It can be concluded that there is a 
significant difference (p <0.05) from the 
improvement of mucociliary transport 
time in the treatment group receiving 
additional saline nasal spray therapy 
compared to the control group did not 
receive additional saline nasal spray 
therapy for 7 days of therapy. The 
average difference in time of repair of 
nasal mucociliary transport after 
receiving therapy during therapy in the 
treatment group was 4.53 minutes and in 
the control group 3.00 minutes. (Table 4) 
This result is similar to the study 
conducted by Oktaviani (2015) that the 
addition of isotonic saline nasal washing 
solution to acute rhinosinusitis has the 
effect of the same time of mucosile 
transport as antibiotic, decongestant and 
mucolytic administration without 
isotonic saline nasal washing solution. In 
the study of Supri Suryadi (2012) the 
change in mucociliary transport time 
between the treatment group and the 
control group found a significant 
difference (p <0.05). The time of nasal 
mucociliary transport in chronic sinusitis 
patients was shortened on the 7th day 
after gurah treatment. Ural et al. (2009) 
conducted a study on 12 acute 
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rhinosinusitis patients who were treated 
with 4 ml isotonic saline nasal wash 
solution sprayed on each rice cavity 
using a syringe, twice a day for 10 days. 
Saccharin test is carried out before 
therapy and after 10 days of therapy. The 
average time for mucosile transport 
before administration of isotonic saline 
nasal washing solution was 25 minutes 
and after treatment was 17.75 minutes 
with a value of p = 0.041. The results of 
the study showed a statistically 
significant improvement in the time of 
mucociliary transport in acute 
rhinosinusitis that received isotonic 
saline nasal wash solution.  
Of the three studies that have been 
done, giving therapy isotonic nasal wash 
solution and therapy with gurah, as well 
as with additional therapy such as giving 
nasal spray saline therapy to allergic 
rhinitis patients conducted in this study 
can improve mucociliary transport time 
more meaningfully and recover better 
than only with standard therapy used in 
allergic rhinitis patients. The obstacle in 
this study was that some patients did not 
come back to the Clinic to do a second 
examination on time at 7 days after the 
first day of examination, so the 
researchers came to the patient's house to 
conduct an evaluation. 
 
 
CONCLUSION 
 
This research can be concluded as 
follows: 
1. The research hypothesis was 
accepted because the nasal 
mucociliary transport time of allergic 
rhinitis patients improved 
significantly (p <0.05) on the seventh 
day after treatment of saline nasal 
spray. 
2. There is a significant time difference 
from the results of mucociliary 
transport time in the treatment group 
with the average time before is 10.57 
minutes and the time after therapy is 
6.22 minutes. 
3. There is a significant time difference 
from the results of mucociliary 
transport time in the control group 
with the average time before is 9.05 
minutes and the time after therapy is 
6.42 minutes. 
4. The average change in mucociliary 
transport time in patients with 
allergic rhinitis before and after 
therapy in the treatment group was 
4.53 minutes while in the control 
group 3.00 minutes. 
5. From an assessment of the 
improvement of mucociliary 
transport time, on average all patients 
experienced improvement in 
mucociliary transport time. Providing 
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additional therapy with saline nasal 
spray can more quickly improve 
mucociliary transport time compared 
to only providing standard therapy in 
allergic rhinitis handlers. 
 
REFERENCE 
1. Bousquet et al. 2008. European Journal of 
Allergy and Clinical Immunology Allergy. 
Supplement 86. Volume 63. Hal 55-61. 
Diunduh dari 
http://www.whiar.org/docs/ARIA_WR_08_
View_WM.pdf  diakses pada 8 februari 2016 
2. Nurcahyo, H. & Eko, V. 2009. Rinitis Alergi 
Sebagai Salah Satu Faktor Risiko 
Rinosinusitis Maksilaris Kronik. 
Yogyakarta: Universitas Gajah Mada. 
3. Delfitri M. 2010. Waktu Bersihan 
Mukosiliar pada Pasien Rinosinusitis 
Kronis. Majelis Kedokteran Indonesia: vol. 
60, no. 11, hal. 518. Diunduh dari 
http://indonesia.digitaljournals.org/index.php
/idnmed/article/viewFile/752/748 diakses 
pada 8 februari 2016. 
4. Hwang PH, Abdalkhani A.2009. 
Embriology, anatomy and physiology of nose 
and paranasal sinuses. Dalam: Snow JB, 
Wackym PA, editor. Ballenger’s 
otolaryngology, head and neck surgery. 
Edisi ke-17. Shelton: BC Decker Inc; 2009. 
h.455-63.  
5. Mc Caffrey TV, Remington WJ. 2000. Nasal 
function and evaluation. Dalam: Byron J. 
Bailey, editor. Head & neck surgery 
otolaryngology. Edisi ke-2. Philadelphia: 
Lipponcott-Raven; 2000.h.333- 48.  
6. Sun SS.2000. Evaluation of nasal 
mucociliary clearance function in allergic 
rhinnitis patients with Technetium 99M-
Labeled Macro- aggregated Albumin 
Rhinoscintigraphy. Ann Otol Rhinol 
Laryngol. 2002;111:77-9.  
7. Cohen NA. 2006. Sinonasal mucociliary 
clearance in health and di- sease. Ann Otol 
Rhinol Laryngol Suppl. 2006;196:20-6.  
8. Prathibha et al. 2014. Measurement of nasal 
mucociliary clearance. Clin Res Pulmonal 
2(2): 1019. Diunduh dari 
http://www.jscimedcentral.com/Pulmonolog
y/pulmonology-2-1019.pdf diakses pada 8 
februari 2016. 
9. Chang CC, Incaudo GA, and Gershwin ME, 
editors. 2014. Diseases of the sinuses 2st 
edition. New York: Springer. 2014 
10. Ballenger JJ, 1994, Aplikasi Klinis Anatomi 
dan Fisiologi Hidung dan Sinus Paranasal 
dalam Penyakit Telinga, Hidung, 
Tenggorok, Kepala dan Leher. Jilid satu. 
Edisi 13. Binarupa Aksara. Jakarta. hal: 1-
25. 
11. Onerci MT, editor. Nasal physiology and 
nasal pathophysiology of nasal disorder. 
Heidelberg NY : Springer. 2013. hal : 1-25. 
12. Sumarwan I, Strategi Rasional Pengelolaan 
Rinitis Alergis Perenial : Ditinjau Dari 
Aspek Mediator, Sitokin dan Molekul 
Adhesi. Makalah Simposium Allergic and 
Quality Of Life : Their Clinical Implications 
In 21st Century. (2003).Fakultas Kedokteran 
Unpad, Bandung.:17.  
13. Sumarman I., 2001. Patofisiologi Dan 
Prosedur Diagnostik Rhinitis Alergi. Di 
dalam Kumpulan Makalah Simposium 
Current and Future Approach in the 
Treatment of Allergic Rhinitis. Jakarta. Hal. 
14-18. 
14. Immanuel E.S. 2010. Perbedaan Waktu 
Transprtasi Mukosiliar Hidung Pada 
Penderita Rinosinusitis Kronis Setelah 
Online-ISSN 2565-1409 Journal of Widya Medika Junior Vol. 1 No. 2 April 2019 	
  62	
Dilakukan Bedah Sinus Endoskopik 
Fungsional Dengan Adjuvan Terapi Cuci 
Hidung Cairan Isotonik NaCl 0,9% 
Dibandingkan Cairan Hipertonik NaCl 3%. 
Universitas Sumatra Utara. Tesis. Diunduh 
dari 
http://repository.usu.ac.id/bitstream/1234567
89/25985/5/Chapter%20I.pdf diakses 
tanggal 10 februari. 
15. Irawati N, Kasakeyan E, Rusmono N. Buku 
Ajar Ilmu Kesehatan Telinga Hidung dan 
Tenggorok Kepala Leher : Rinitis Alergi. 
Edisi 7. Jakarta: Balai Penerbit FKUI. 2012. 
hal : 106-107  16. Lim D. Childhood Allergies: All You Need 
To Know About Your Child’s Allergy. 
Jakarta : Tim Indeks. 2013. Hal : 56-60	
